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any withdrawal of funds must be ap-
proved by the Director. Any decrease
to the value of the financial assurance
instrument must first be approved by
the Director. The revised cost estimate
must be adjusted for inflation as speci-
fied at paragraph (c)(2) of this section.

(4) Whenever the current cost esti-
mate increases to an amount greater
than the face amount of a financial in-
strument currently in use, the owner
or operator, within 60 days after the in-
crease, must either cause the face
amount to be increased to an amount
at least equal to the current cost esti-
mate and submit evidence of such in-
crease to the Director, or obtain other
financial responsibility instruments to
cover the increase. Whenever the cur-
rent cost estimate decreases, the face
amount of the financial assurance in-
strument may be reduced to the
amount of the current cost estimate
only after the owner or operator has
received written approval from the Di-
rector.

(d) The owner or operator must no-
tify the Director by certified mail of
adverse financial conditions such as
bankruptcy that may affect the ability
to carry out injection well plugging
and post-injection site care and site
closure.

(1) In the event that the owner or op-
erator or the third party provider of a
financial responsibility instrument is
going through a bankruptcy, the owner
or operator must notify the Director
by certified mail of the commencement
of a voluntary or involuntary pro-
ceeding under Title 11 (Bankruptcy),
U.S. Code, naming the owner or oper-
ator as debtor, within 10 days after
commencement of the proceeding.

(2) A guarantor of a corporate guar-
antee must make such a notification to
the Director if he/she is named as debt-
or, as required under the terms of the
corporate guarantee.

(3) An owner or operator who fulfills
the requirements of paragraph (a) of
this section by obtaining a trust fund,
surety bond, letter of credit, escrow ac-
count, or insurance policy will be
deemed to be without the required fi-
nancial assurance in the event of bank-
ruptcy of the trustee or issuing institu-
tion, or a suspension or revocation of
the authority of the trustee institution
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to act as trustee of the institution
issuing the trust fund, surety bond, let-
ter of credit, escrow account, or insur-
ance policy. The owner or operator
must establish other financial assur-
ance within 60 days after such an
event.

(e) The owner or operator must pro-
vide an adjustment of the cost esti-
mate to the Director within 60 days of
notification by the Director, if the Di-
rector determines during the annual
evaluation of the qualifying financial
responsibility instrument(s) that the
most recent demonstration is no longer
adequate to cover the cost of corrective
action (as required by §146.84), injec-
tion well plugging (as required by
§146.92), post-injection site care and
site closure (as required by §146.93),
and emergency and remedial response
(as required by §146.94).

(f) The Director must approve the use
and length of pay-in-periods for trust
funds or escrow accounts.

§146.86 Injection well construction re-
quirements.

(a) General. The owner or operator
must ensure that all Class VI wells are
constructed and completed to:

(1) Prevent the movement of fluids
into or between USDWs or into any un-
authorized zones;

(2) Permit the use of appropriate
testing devices and workover tools; and

(3) Permit continuous monitoring of
the annulus space between the injec-
tion tubing and long string casing.

(b) Casing and cementing of Class VI
wells. (1) Casing and cement or other
materials used in the construction of
each Class VI well must have sufficient
structural strength and be designed for
the life of the geologic sequestration
project. All well materials must be
compatible with fluids with which the
materials may be expected to come
into contact and must meet or exceed
standards developed for such materials
by the American Petroleum Institute,
ASTM International, or comparable
standards acceptable to the Director.
The casing and cementing program
must be designed to prevent the move-
ment of fluids into or between USDWs.
In order to allow the Director to deter-
mine and specify casing and cementing
requirements, the owner or operator
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must provide the following informa-
tion:

(i) Depth to the injection zone(s);

(ii) Injection pressure, external pres-
sure, internal pressure, and axial load-
ing;

(iii) Hole size;

(iv) Size and grade of all casing
strings (wall thickness, external di-
ameter, nominal weight, length, joint
specification, and construction mate-
rial);

(v) Corrosiveness of the carbon diox-
ide stream and formation fluids;

(vi) Down-hole temperatures;

(vii) Lithology of injection and con-
fining zone(s);

(viii) Type or grade of cement and ce-
ment additives; and

(ix) Quantity, chemical composition,
and temperature of the carbon dioxide
stream.

(2) Surface casing must extend
through the base of the lowermost
USDW and be cemented to the surface
through the use of a single or multiple
strings of casing and cement.

(3) At least one long string casing,
using a sufficient number of
centralizers, must extend to the injec-
tion zone and must be cemented by cir-
culating cement to the surface in one
or more stages.

(4) Circulation of cement may be ac-
complished by staging. The Director
may approve an alternative method of
cementing in cases where the cement
cannot be recirculated to the surface,
provided the owner or operator can
demonstrate by using logs that the ce-
ment does not allow fluid movement
behind the well bore.

(6) Cement and cement additives
must be compatible with the carbon di-
oxide stream and formation fluids and
of sufficient quality and quantity to
maintain integrity over the design life
of the geologic sequestration project.
The integrity and location of the ce-
ment shall be verified using technology
capable of evaluating cement quality
radially and identifying the location of
channels to ensure that USDWs are not
endangered.

(c) Tubing and packer. (1) Tubing and
packer materials used in the construc-
tion of each Class VI well must be com-
patible with fluids with which the ma-
terials may be expected to come into
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contact and must meet or exceed
standards developed for such materials
by the American Petroleum Institute,
ASTM International, or comparable
standards acceptable to the Director.

(2) All owners or operators of Class
VI wells must inject fluids through
tubing with a packer set at a depth op-
posite a cemented interval at the loca-
tion approved by the Director.

(3) In order for the Director to deter-
mine and specify requirements for tub-
ing and packer, the owner or operator
must submit the following informa-
tion:

(i) Depth of setting;

(ii) Characteristics of the carbon di-
oxide stream (chemical content, corro-
siveness, temperature, and density) and
formation fluids;

(iii) Maximum proposed
pressure;

(iv) Maximum proposed annular pres-
sure;

(v) Proposed injection rate (intermit-
tent or continuous) and volume and/or
mass of the carbon dioxide stream;

(vi) Size of tubing and casing; and

(vii) Tubing tensile, burst, and col-
lapse strengths.

injection

§146.87 Logging, sampling, and testing
prior to injection well operation.

(a) During the drilling and construc-
tion of a Class VI injection well, the
owner or operator must run appro-
priate logs, surveys and tests to deter-
mine or verify the depth, thickness, po-
rosity, permeability, and lithology of,
and the salinity of any formation fluids
in all relevant geologic formations to
ensure conformance with the injection
well construction requirements under
§146.86 and to establish accurate base-
line data against which future meas-
urements may be compared. The owner
or operator must submit to the Direc-
tor a descriptive report prepared by a
knowledgeable log analyst that in-
cludes an interpretation of the results
of such logs and tests. At a minimum,
such logs and tests must include:

(1) Deviation checks during drilling
on all holes constructed by drilling a
pilot hole which is enlarged by reaming
or another method. Such checks must
be at sufficiently frequent intervals to
determine the location of the borehole
and to ensure that vertical avenues for
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